This study investigates the potential components for academic research collaboration, and the factors that make it possible to achieve higher academic productivity. The components include collaboration factors and a collaboration model. We use two major collaboration factors to develop a framework for understanding the mechanisms that influence academic research collaborations: motivational factors and mediating factors. Motivational factors include self-motivation and trust whereas mediating factors are collaboration orientation and peer support.
Ⅰ. Introduction
During and after the Second World War, the term collaboration originally meant working with the opponent. Since then, it has been used in a more positive sense, referring to working in association with others for some form of mutual benefit. Research collaboration may be defined as two or more researchers working together in order to achieve a common goal of producing new knowledge. It occurs when researchers determine the need to collaborate and identify possible gains. Access to information, the availability of technical facilities or personnel, and professional interaction are some of these needs, whereas increased prominence in the field, new knowledge, and the establishment of networks are some of its possible benefits. Katz and Martin [1997] define research collaboration as a necessary factor to distinguish between true collaborators and others who were not directly involved in the research.
According to them, collaborators include those who are responsible for one or more of the main elements of the research (experimental design, construction of research equipment, execution of the experiment, analysis and interpretation of the data, and writing up the results in a paper). Next, collaborators include those who work together on the research project throughout its duration or who make frequent or substantial contributions. They suggest that collaborators will generally exclude those not seen as, or treated as, 'true' researchers; for example technicians, research assistants, and also those who make only an occasional or a relatively minor contribution to a piece of research.
However, the majority of research collaboration could be defined as a group of researchers working together in order to achieve a common goal of producing new knowledge.
Today, it is widely believed that collaboration in research is worthy because it supports researchers to produce high-quality outcomes.
In addition, it helps to increase the productivity of research. However, it is assumed that when researchers are attempting to collaborate on specific projects, they might not have a clear idea about the precise nature of collaboration.
In other words, they should have a clear con- Collaborators are likely to compete at a more informed decision as to the best journal in which to publish the results. The published paper may be accessed in library searches by scanning for work produced by any of the collaborating authors, multiplying the chance that it will be located and used by others. It is therefore likely to be cited more frequently and to have a greater impact. Additionally, collaboration has the effect of spreading the network of contacts within an academic community. An individual researcher may have a good network with a number of other researchers in his or her field around the world, with whom he or she can contact for information or advice. By collaborating with others at another institution or country, the individual can greatly extend that network. This study attempted to clarify the nature of e-research collaboration and to make it more understandable.
Ⅱ. Problem Statement
Researchers and scholars in the academic field are likely to produce new knowledge as a result of combining existing knowledge. There is a need for an organized structure to help research members to share knowledge and collaborate effectively. The formal instrument to realize the exchange and reuse the knowledge of researchers are the campus wide knowledge that acquires, organizes, and distributes newly created knowledge for collaboration. A few studies describe the institutional repositories regarding collaboration; however, they do not provide information as to the online collaboration activities of researchers in academic institutions.
Collaboration activities will create more opportunities for members to exchange their ideas and engage in cooperative activities. Therefore, these activities will maximize the efficiency of The main purpose of this study is to investigate how the mediating effect of collaboration orientation and peer support influences both the impact and the quality contributions of the academic field. More precisely, our investigation is shaped by the following research questions:
•What are the most vital factors for successful e-collaboration among researchers?
•How are those factors different from the ones identified as crucial factors in academic sectors?
•Are there any relationships or implications among the factors in the relational and structural dimensions of successful academic research and e-collaboration?
•What is the role and usefulness of available technology in an academic e-collaboration?
Ⅲ. Literature Review on
Academic Collaboration Based on the above theoretical concept for motivational factor, we proposed following hypothesis for our research.
H1a:
The greater the self-motivation for research the greater the positive effect on the collaboration orientation.
H1b:
The greater the self-motivation for research the greater the positive effect on peer support.
H2a:
The greater the trust on collaborators the greater the positive effect on peer support.
H2b:
The greater the trust on collaborators the greater the positive effect on collaboration orientation.
The Mediating Factor 4.3.1 Collaboration Orientation
Collaboration orientation is a personal and organizational readiness of collaboration, the means by which research skills will improve due to online collaboration and interaction with other research members. It includes not only an individual's preference on collaboration with other researchers in an academic field, but also the organizational concern on research collaboration. The impact of collaboration in the organization as a whole has been studied at length. 
Satisfaction with E-research Output
Research output is estimated and monitored at different levels and for different purposes [Henrekson and Waldenström, 2011] . At the macro-level, governments have selected the increasing project funding for research, usually allocated on a competitive basis, in determinant to institutional funding. To access this funding, researchers submit research proposals to a funding body. In the evaluation process, evidence provide proof that past publications have an important effect during the evaluation process for the expected level of grant funding [Arora et al., 1998 ]. At the micro-level, universities and research centers use publication and citation counts to monitor their researchers and give raises and promotions. Publications are also important channels of communication with the industry. Companies use publications to identify the expertise within the universities, ensued by hiring of faculty and graduates as consultants or employees.
He et al. [2009] described that the relationship between research collaboration and research output is likely to be confounded by a common latent variable, such as a scientist's ability. They further added that there are at least three theoretical explanations for a positive relationship between research collaboration and research output. The first is the perspective of knowledge recombination: knowledge creation is frequently improved by the combination of different expertise and know-hows from a wide variety of sources. Second, collaboration provides the opportunity for researcher or scientists to learn techniques and skills form their partners for his/her future research activities. Third, collaboration provides the platform for scientists with social networks where they can capture valuable information on research opportunities. Further, they might expose themselves to future research collaboration, leading to future research output. A number of existing studies have documented significant heterogeneity in the pattern of publications across areas.
Nevertheless, previous work has not made a systematic effort to explore how the scientific area conditions the research output and impact. This paper explores the determinants of research output and the impact of the most productive research in e-collaboration.
Reward
A reward could range from monetary incentives, such as bonuses, to non-monetary awards, such as gifts certificates, to praise the public recognition that does not have a monetary equivalent value. A reward could also be intrinsic, such as the pleasure derived from performing the task itself. Common extrinsic rewards include monetary rewards, recognition, and promotion. Favorable perceptions of rewards, in turn, have been linked to positive human resource outcomes such as job satisfaction, work motivation, affective commitment, high levels of performance and organizational effectiveness [Bratton and Gold, 2007; Squires, 2001 ]. Rewards should be arranged in such a way that it covers from the individual to the team level or across teams/work units. Lee and Ahn [2007] discussed about the intraorganizational reward system for knowledge sharing. They considered two forms of the reward system: (1) individual based reward, which is based on the individual contribution of valuable knowledge, and (2) group based reward, which is based on the contribution of the whole group through knowledge sharing to organ-
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Variable Definition References
Self-motivation for research
Self-motivation for research is an internal and external factor that stimulates the desire in people to continually be interested in and committed to the research without influence from other people or situation. Use of e-collaboration
Use of e-collaboration enables teamwork among co-authors to accomplish a common research goal using electronic technology. Satisfaction with E-research output Satisfaction with research output is the fulfillment of the co-authors' desire and expectation from research, which is investigated systematically in order to establish a fact and reach a new conclusion.
Arora et al. [1998] He et al. [2009] Reward Reward is honoring the efforts of researchers and encouraging them to exert more for the sake of elevating academic research to the highest levels.
Bartol and Srivastava
[2002] Lee and Ahn [2007] <Table 1> Measurement Variables, Definitions, and Related Prior Researchers' Efforts ization performance. They found that the individual-based reward system depends on the amount and the productivity of shared knowledge. Bartol and Shrivastava [2002] examined monetary reward in the encouragement of knowledge sharing within the organization. They proposed four mechanisms of knowledge sharing along with the reward that should be distributed. First, knowledge contribution to the database permits knowledge sharing behaviors, which is to be recorded, and as a result, a reward is allocated accordingly. Second, in knowledge sharing in a formal interaction within or across teams and work unit, the reward allocator (e.g., group leader) is able to observe or track the knowledge sharing behavior of individuals. Third, in knowledge sharing through informal interactions, the key supporting factor is trust between the individual and the organization. In this case, although the reward is indirect, the fairness in the selection and distribution of the award becomes a crucial factor in the development of trust. Lastly, they discussed the emerging role of communities of practice within the organization.
These factors explore the determinants of research output and the impact of the most productive research in e-collaboration. However, previous work has not made a logical effort to explore how use of e-collaboration will influence academician to achieve higher productivity which ultimately has effect on their research performance and satisfaction. Based on above explanation and discussion for mediation effect of use of e-collaboration on research performance, satisfaction with e-research output and reward, we proposed following hypothesis of our research.
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H5a:
The greater the use of e-collaboration the greater the positive effect on research performance. H5b: The greater the use of e-collaboration the greater the positive effect on satisfaction with e-research output. H6a: The greater the research performance the greater the positive effect on satisfaction with e-research output. H6b: The greater the research performance the greater the positive effect on reward. H7: The greater the satisfaction with e-research output the greater the positive effect on reward.
Ⅴ. Methodology and Results
We used a five-point Likert scale (from strongly disagree to strongly agree) to evaluate the responses to the questions concerning motivational factors, mediator factors, e-collaboration, performance, and satisfaction. To empirically test the proposed research model, we simultaneously conducted paper-based surveys of graduate students, researchers, and academic collaborators. Our target was graduate students, researchers, and faculty members who are currently involved in an academic research institute. Concurrently, we collected 306 responses from graduate students, researchers, and faculty members. The research model and variables presented above were tested and verified by SPSS 20. Eight multiple-items construct (motivational factors, mediator factors, e-collaboration, performance, and satisfaction) were subjected for analysis by a factor analysis using SPSS 20. The validity of the constructs was evaluated in terms of uni dimensionality, convertgent validity, internal consistency, and discriminant validity. All factor loadings were significant at p < 0.01.
The samples herein were collected from Chonnam National University and Chosun University, Gwangju. Paper based samples were collected from domestic as well as international students, researchers and academicians. 48.03% of respondents were from the age group of 31~40 years. Majority of respondent (45.09%) have academic qualification PhD. Most of respondents were working as a researcher and 43.45% of the respondents were involved in e-collaborative re- search since 2 to 5 years. Details of demographic data were presented on <Table 2>. In order to assess the reliability and convertgent validity of our model, we need to check Cronbach's α, squared multiple correlations (SMC), and construct reliability and AVE values which are presented on <Table 3>. Cronbach's α estimates the proportion of the variance in the test score that can be attributed to true score variance. It is used to estimate the proportion to variance that is systematic or consistent in a set of a score. The value for each construct is more than 0.800, which implies that items have a relatively high consistency [Hair et al., 2005] . The Cronbach's α values for the presented constructs range from 0.908 to 0.922, which is highly consistent within the constructs All the items presented on <Table 3> were significance at 0.01 level.
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All the AVE values were greater than the 0.5 cutoff point indicating satisfactory convergence validity. Discriminant validity was assessed with Chain's methods [1998] . The square root AVE for each constructs was greater than the correlation of the construct with any other constructs; thus the measurement model evidenced discriminant validity. Constructs correlation data are presented on <Table 4>. Discriminant validity indicated the extent to which a given constructs differed from other constructs, the measures of the constructs were distinct and the in-Vol. 23 dicators were loaded onto an appropriate constructs [Messick, 1980] . Multicollinearity is a statistical phenomenon in which two or more predictor variables in multiple regression model are highly correlated, meaning that one can be linearly predicted from the others with a nontrivial degree of accuracy. The variance inflation factor (VIF) for Multicollinearity should be less than 10 (Cut-off value) [O'Brien, 2007] . Our constructs VIF values were less than 10, so there was not any issue regarding Multicollinearity.
We conducted an exploratory factor analysis to evaluate the measurement model (Williams et al., 2010) . <Table 5> presents the data of the rotated factor matrix. This matrix is used to compute the rotated factor matrix from the original (unrotated) factor matrix. The factor transformation matrix describes the specific rotation applied to the factor solution for the proposed model. The value of Kaiser-Meyer-Olkin Measure of Sampling Adequacy is .843, which is meritorious. •In this study the relationship between independent variable (CO) and mediating variable (UEC) was statistically significant (Step 1). The β value (.279) for collaboration orientation in step 3 was less than β value (.673) of CO in step 2; however it remind statically significant we concluded that the partial mediation effect of use of e-collaboration between collaboration orientation and research performance. Similarly, the relation relationship between independent variable (PS) and mediating variable (UEC) was statistically significant (Step 1). The β value (.462) for peer support in step 3 was less than β value (.499) of PS in step 2; however it remind statically significant we concluded that the partial mediation effect of use of e-collaboration between peer support and satisfaction with e-research output Finally, the relation relationship between independent variable (RP) and mediating variable (SO) was statistically significant (Step 1). The β value (.546) for research performance in step 3 was less than β value (.646) of RP in step 2; however it remind statistically significant we concluded that the partial mediation effect of satisfaction with e-research output between research performance and reward. We summarized the results of the mediation testing in <Table 7>.
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Step There are some limitations for this study. 
SM2
Developing new research ideas makes my working life enjoyable.
SM3
Reading interesting research articles motivates me to become involved more and more in the research.
Trust

T1
Trusting my coauthors helps me to make a mutual understanding in order to achieve the goal of research.
T2
I believe my coauthors are willing to share research information with each other.
T3
I believe that the empirical data shared by our coauthors is accurate.
Collaboration Orientation CO2 I am willing to improve my research skills with the help of other coauthors in order to successfully complete my work.
CO3
I am willing to cooperate in refining an appropriate research model for our study with my coauthors.
CO4
I prefer to cooperate in a close discussion about the selection of our research project with my coauthors.
Peer Support
PS2
My group members support creative and higher order of thinking for the progress of the research.
PS3
My coauthors help each other to refine the research model in order to improve the quality of the research.
PS4
My group members help each other to refine research questions in order to improve the quality of the research.
Use of e-collaboration
EC2
An e-mail is a convenient tool to interact with my coauthors.
EC3
Messaging through messenger is very efficient to share research related issues with my coauthors.
EC4
Collaboration with coauthors enables me to heighten my research interest and skills.
Research Performance RP1 I achieve good research results with the efforts of our coauthors.
RP3
I critically analyze my assigned task and perform accordingly in order to achieve good research findings. RP4 I achieve good publication through our research results.
Satisfaction with e-research output SO1 I am satisfied with the research results achieved by our group.
SO2
I am satisfied with the publication derived from our research results.
SO4
I am satisfied with the empirical data derived from our research results.
Reward
R2
Research funds motivate me to prepare my research proposal.
R3
My school encourages me to attend national/international conferences by supporting the expenses.
R4
Research funds allow me to have passion for my research work.
